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(57) ABSTRACT

A shield case for covering an electronic component includes
a top panel portion made of a metal plate, a plurality of
terminal leg portions formed to project in a direction inter-
secting with the top panel portion from a peripheral edge
portion thereot, and a side plate portion formed to project in
the direction intersecting with the top panel portion from a
peripheral edge portion of the top panel portion other than
the plurality of terminal leg portions. Each of the plurality of
terminal leg portions includes a leg portion that stretches
from the top panel portion, a joint portion that extends 1n a
direction intersecting with the leg portion from a distal end
of the leg portion, and a terminal portion with a ring-shaped
cross-sectional surface that has a projecting support abutting
on the leg portion from a distal end of the joint portion.

10 Claims, 11 Drawing Sheets
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Fig. 8
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Fig. 10
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1
SHIELD CASE

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s based upon and claims the benefit of

priority from the prior Japanese Patent Application No.
2020-057113 filed on Mar. 27, 2020, the entire contents of
which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to a shield case nstalled on
a printed substrate.

2. Description of the Related Art

In recent years, radio communication equipment has been
desired to be usable under any environmental conditions and
has been 1ncreasingly requested to reduce 1ts size so as to be
compact and easily portable and usable.

An electronic circuit module, such as a wireless module,
internally mounted in the radio communication equipment 1s
required to be shielded with a shield case, such as a metallic
case, as a compatibility condition in, for example, a radio
wave authentication. It 1s also desired a shield case that

covers an electronic component installed on a printed sub-
strate (hereinafter also referred to as a substrate) for a
protection of an internal circuit of the electronic circuit
module, anti-noise measures, and the like. For example, a
shield case has a cubic box structure without a solder
connection terminal and has a structure 1n which the shield
case 1s mounted on the substrate and four side surfaces of the

shield case are attached to the substrate by soldering (see
JP-A-2016-114695).

SUMMARY OF THE INVENTION

There sometimes occurs a contraction or a warpage of the
substrate when the radio communication equipment 1s used
in the environment of drastic temperature change, or an
impact generated when the equipment 1s dropped while it 1s
carried around, a bending warpage and the like generated
when the electronic circuit module 1s placed 1n a space with
no room, which applies a large stress on a solder joint
portion of a shield case and results 1n sometimes a defect of
delamination of a joint portion.

The related art takes the measures to increase connection
strength by increasing soldering portions of the shield case
in order to solve the above-described failure of delamina-
tion. To increase the soldering portions, it 1s necessary to
reduce a component area on the substrate or increase an
outside dimension of the substrate. Furthermore, disadvan-
tages such as an increased usage of solder for installing the
shield case and an increased time of solder condition 1nspec-
tion of the solder joint portion are generated.

Additionally, what 1s called a shield case delamination,
which 1s the delamination of the shield case from the
substrate, has also occurred due to the lack of portions from
which the stress escapes when the substrate warps because
the solder joint portions are excessively increased.

The present invention has been made in consideration of
the above-described problems, and it 1s an object of the

present mvention to provide a shield case that reduces the
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2

disadvantages of the related art and improve a problem of
shield case delamination from a substrate.

A shield case according to the present invention 1s a shield
case for covering an electronic component. The shield case
includes a top panel portion, a plurality of terminal leg
portions, and a side plate portion. The top panel portion 1s
made of a metal plate. The plurality of terminal leg portions
are formed to project 1n a direction intersecting with the top
panel portion from a peripheral edge portion of the top panel
portion. The side plate portion 1s formed to project in the
direction intersecting with the top panel portion from a
peripheral edge portion of the top panel portion other than
the plurality of terminal leg portions. Each of the plurality of
terminal leg portions includes a leg portion that stretches
from the top panel portion, a joint portion that extends 1n a
direction intersecting with the leg portion from a distal end
of the leg portion, and a terminal portion with a ring-shaped
cross-sectional surface that includes a projecting support
abutting on the leg portion from a distal end of the joint
portion.

The present mvention ensures achieving the improved
problem of shield case delamination from a substrate 1n an
assembly of the substrate and the shield case.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a top view of a shiueld case 1n a first embodiment
according to the present ivention;

FIG. 2 1s a side view of the shield case in the first
embodiment;

FIG. 3 1s a perspective view 1illustrating an electronic
circuit module 1n which the shield case 1n the first embodi-
ment 1s 1stalled on a substrate;

FIGS. 4 to 7 are perspective views ol proximity of a
terminal leg portion of the shield case to illustrate a sheet
metal processing operation for the shield case in the first
embodiment;

FIG. 8 1s a perspective view of the substrate on which the
shield case 1n the first embodiment 1s to be installed;

FIG. 9 1s a perspective view of proximity of the terminal
leg portion of the shield case in the first embodiment;

FIG. 10 1s a top view of a shield case of a modification 1n
the first embodiment according to the present invention;

FIG. 11 1s a perspective view of proximity of a terminal
leg portion of a shield case 1n a second embodiment; and

FIG. 12 1s a perspective view of proximity of a terminal
leg portion of a shield case 1n a third embodiment.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

The following describes embodiments according to the
present ivention in detail with reference to the drawings.
Note that, 1n the embodiments, components having substan-
tially 1dentical functions and configurations are attached by
identical reference numerals to omit repeated explanations.

First Embodiment

FIG. 1 1s a top view of a shield case 10 made of metal,
such as copper, 1ron, or alloy, of a first embodiment. FIG. 2
1s a side view of the shield case 10.

FIG. 3 1s a perspective view of illustrating an electric
circuit module (hereinafter also referred to as a module) 20,
such as a wireless module, that includes the shield case 10.
The module 20 1s configured of a substrate PB on which
various kinds of electronic components EP configuring an
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clectric circuit are mounted and the shield case 10 that
covers the components and 1s installed on the electric circuit
via a solder 19.

The shield case 10 includes a rectangular top panel 10aq,
side plate portions 11 as sidewall sets of two opposed sides,
and terminal leg portions 12 offset and formed on four
corners of the top panel 10a, and has an approximately
cuboid shape with a side of the substrate PB opened. A
plurality of the four terminal leg portions each include a leg
portion 14 that stretches 1n the normal direction from the top
panel 10g, a joint portion 15 that extends i a direction
intersecting with the leg portion 14 from a distal end of the
leg portion 14, and a projecting support 16 that abuts on the
leg portion 14 from a distal end of the joint portion 15. These
leg portion 14, joint portion 15, and projecting support 16
configure a terminal portion with a ring-shaped vertical
cross-section.

[ Manufacturing Method of Shield Case]

The shield case 10 1s formed from a metallic plate by
sheet metal processing. FIG. 4 to FIG. 7 are perspective
views 1llustrating proximity of the terminal leg portion 12 to
illustrate a sheet metal processing operation for the shield
case 10. As 1llustrated 1n FIG. 4, the shield case 10 1s formed
from a metallic plate having the top panel 10aq, a strip-
shaped portion (the leg portion 14, the joint portion 15, and
the projecting support 16) that serves as the terminal leg
portion projecting out of the top panel 10a, and a strip-
shaped portion (the side plate portion 11) that serves as the
side plate portion by folding outward each of the strip-
shaped portions 1n a direction intersecting with the top panel
10a.

The side plate portions 11 are orthogonally bent outward
with respect to the top panel 10a at mountain fold lines 11a
to be formed to have a predetermined height as illustrated in
FIG. §.

Each of the terminal leg portions 12 are formed as
tollows. For example, as illustrated 1n FIG. 5 and FIG. 6, the
terminal leg portion 12 1s orthogonally bent outward with
respect to the top panel 10aq at a mountain fold line 144, its
distal end 1s orthogonally bent at a first valley fold line 15a
to form a portion of the leg portion 14 having a predeter-
mined height. The predetermined heights of the side plate
portion 11 and the leg portion 14 are set higher than a height
ol the electronic components so as to keep a space between
the shield case 10 and the electronic components (not
illustrated) covered by the shield case 10. However, the
predetermined height of the side plate portion 11 1s less than
the predetermined height of the leg portion 14.

Next, as 1illustrated i FIG. 6 and FIG. 7, a portion
between the first and a second valley fold line 15a and 164
1s Turther bent at the second valley fold line 164a to form the
joint portion 15 with a bottom having a predetermined flat
joint surface to be solder joined. The projecting support 16
1s formed by being further bent at the second valley fold line
16a and a ring 1ts distal end brought into contact with the leg
portion 14. Performing the above-described process on each
of these terminal leg portions 12 form a triangular ring-
shaped terminal portion having a triangular ring-shaped
vertical cross-section configured of the leg portion 14, the
joint portion 15, and the projecting support 16, and thus, the
shield case 10 1s completed.

[Module Assembly]

FIG. 8 1s a perspective view of the substrate PB before
assembling the module. On the substrate PB, metal pads MP
made of conductor patterns are arranged and formed to
correspond to the joint portions 15 located on the four
corners of the shield case 10. The shield case 10 1s installed
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4

on the metal pads MP via solder. The metal pad MP has 1ts
joint surface larger than a size of the joint portion 15 and 1s
installed at a position where the joint portion 15 does not
protrude out. For dimensions of the metal pad MP, a certain
area size ol the metal pad MP 1s required for a manufacturing
tolerance of the shield case 10 and forming appropnate
solder fillets outside and inside the joint portion 15. The
metal pad MP can be arranged at, for example, approxi-
mately 0.3 mm away from an end of the substrate PB. As
illustrated 1n FIG. 7, an electronic component mounted area
EPZ, which the shield case 10 excluding the four corners for
the four metal pads MP covers, 1s secured.

For example, placing the respective terminal leg portions
12 of the shield case 10 on the respective metal pads MP via
a solder paste (not illustrated) and performing reflow for
solder joining ensure obtaining the module 20 1n which the
shield case 10 1s installed on the substrate PB 1llustrated 1n
FIG. 3.

[Operation]

FIG. 9 1s a perspective view of proximity of the terminal
leg portion 12 of the shield case 10. During solder heating,
such as the retlow, the melt solder 19 spreads between the
1ot portion 15 and the metal pad MP. Since the size of the
joint portion 13 1s smaller than the size of the metal pad MP,

a solder fillet 19/ 1s formed around the joint portion 15.
Furthermorej the triangular ring-shaped structure forms not
only the solder fillet 19/ at a side of the leg portion 14 but
also a solder fillet 19/¢ spread over to an outer curved side
surface of the projecting support 16 on the opposite side.

According to this embodiment, since the projecting sup-
port 16 that continues from the joint portion 15 and brought
into contact with the leg portion 14 1s disposed, a joint area
of the solder 1s increased by the solder fillet 19/¢ in contact
with the projecting support 16. This ensures increasing the
joiming strength of the shield case 10.

For example, when the module 20 at the product shipping
1s placed 1n a test socket for module (not 1llustrated) and the
top panel 10qa 1s pressed toward the substrate PB, the large
stress concentrates near the portion of the leg portion 14 of
the shield case 10. According to this embodiment, even
though the leg portion 14 bends, the distal-end of the
projecting support 16 serves as a support of the leg portlon
14 to disperse the stress, thereby providing an effect of
reducing the deformation of the leg portion 14 of the shield
case 10.

Thus, forming the terminal portion structure of the ter-
minal leg portion 12 on the four corner of the shield case 10
into the ring-shaped structure increases the mechanical
strength, thereby providing an eflfect of reducing the shield
case delamination. There also 1s an advantage of eliminating
the necessity of changing the metal pad MP of the substrate
PB 1nto peculiar shape and size 1n particular.

Generally, when the outside dimension of the module 1s
desired to be decreased or when the shield case 10 1s desired
to be 1 a peculiar shape, 1t 1s necessary to thin the thickness
of the shield case 10 (the thickness of the material metal
plate), but thinning the thickness of the shield case 10
reduces resistance of the mechanical strength. On the other
hand, with the nng-shaped terminal portion of this embodi-
ment, the thinner the thickness of the sheet metal for the
shield case 10 1s, the more effective 1t becomes 1n maintain-
ing the strength.

As described above, according to this embodiment, the
strength of the leg portion of the shield case 10 and the
solder joining strength improve to ensure sufliciently hold-
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ing the shield case 10. Accordingly, this embodiment can
contribute to downsize and density the module 20 without
increasing the cost.

| Modification]

While, in the above embodiment, the respective terminal
leg portions 12 are disposed at the four corners of the shield
case 10, the 1nstallation position of the terminal leg portions
12 1s not limited to this. That 1s, 1n a modification of this
embodiment, a part of the terminal leg portions 12 may be
formed 1n a middle portion between the corner portions of
the shield case 10 as illustrated 1n the top view of the shield
case 1illustrated 1in FIG. 10.

Second Embodiment

FIG. 11 illustrates a perspective view of proximity of the
terminal leg portion 12 1n a main part of the shield case 10
in this second embodiment. The shield case 10 of this
embodiment has the same configuration as that of the first
embodiment except that the shape of the joint portion 15 of
the shield case 10 1s different with respect to the first
embodiment as illustrated in FIG. 5.

In the shield case 1n this embodiment, a projecting portion
15¢ that projects 1n a normal direction of the joint surface 1s
disposed at the center of the joint portion 15 such that a
groove that extends in a width direction of the joint surface
of the joint portion 135, that 1s, a depressed portion 155 1s
formed.

In the shield case of this embodiment, the solder i1s filled
in the depressed portion 1556 1n addition to the solder fillet
19/ around the joint portion 15 when solder joining 1s
performed.

Since the solder 19 1s filled 1n the depressed portion 1556
of the joint portion 15, in addition to the effect of the first
embodiment, the joint area between the solder 19 and the
shield case 10 (the joint portion 15) increases, thereby
ensuring further improved joining strength of the shield case
10. Note that the number of the depressed portion 1556 of the
joint portion 15 may be plural, and a stretching direction of
the depressed portion 155 can be conveniently set.

Third E

Embodiment

FI1G. 12 1llustrates a perspective view of proximity of the
terminal leg portion 12 1n a main part of the shield case 10
of this third embodiment (however, 1t 1s 1llustrated by the
two-dot chain line in order to see through the projecting
support 16). The shield case 10 1n this embodiment has the
same configuration as that of the first embodiment except
that the shape of the joint portion 15 of the shield case 10 1s
different with respect to the first embodiment as illustrated
in FIG. 5. In the shield case accordmg to this embodiment,
a through-hole 154 i1s provided in the center of the joint
portion 15.

In the shield case of this embodiment, the solder 1s filled

in the through-hole 154 1n addition to the solder fillet 19/

around the joint portion 15 when the solder joining is
performed.

Since the solder 19 1s filled 1n the through-hole 154 of the
joint portion 15, 1n addition to the effect of the first embodi-
ment, the joint area between the solder 19 and the shield case
10 (the joint portion 15) increases, thereby ensuring further
improved joining strength of the shield case 10. That 1s,
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since the through-hole 154 1s provided on the joint portion
15, the solder fillet 19/ formed on the inner peripheral wall
increases, thereby ensuring further improved joining
strength of the shield case 10. Note that the number of the
through-hole 154 of the joint portion 15 may be plural, and
an arranging direction when a plurality of the through-holes
154 are provided can be convemently set.

In any of the embodiments, the above-described shield
case structure 1s applicable as a shield case installed on a
rigid substrate or as a shield case installed on a flexible
substrate. For example, the above-described shield case
structure can be used for a module including a shield case
that blocks a high frequency and a communication device,
such as a smart phone and a portable information terminal,
that uses the module.

What 1s claimed 1s:

1. A shield case for covering an electronic component, the

shield case comprising:

a top panel portion made of a metal plate;

a plurality of terminal leg portions formed to project in a
direction intersecting with the top panel portion from a
peripheral edge portion of the top panel portion; and

a side plate portion formed to project in the intersecting
with the top panel portion from a peripheral edge
portion of the top panel portion other than the plurality
of terminal leg portions, wherein

cach of the plurality of terminal leg portions includes a leg
portion that stretches from the top panel portion, a joint
portion that extends in a direction intersecting with the
leg portion from a distal end of the leg portion, and a
terminal portion with a ring-shaped cross-sectional
surface that includes a projecting support abutting on
the leg portion from a distal end of the joint portion.

2. The shield case according to claim 1, wherein

the joint portion of the terminal portion 1s a part to be

solder jo1ned.

3. The shield case according to claim 2, wherein

the plurality of terminal leg portions are formed on
respective corner portions of the shield case.

4. The shield case according to claim 3, wherein

the joint portion of the terminal portion has a depressed
portion.

5. The shield case according to claim 3, wherein

the 1

joint portion of the terminal portion has a through-
hole.

6. The shield case according to claim 2, wherein

a part of the plurality of terminal leg portions 1s formed 1n
a middle portion between corner portions of the shield
case.

7. The shield case according to claim 6, wherein

the joint portion of the terminal portion has a depressed
portion.

8. The shield case according to claim 6, wherein

the joint portion of the terminal portion has a through-
hole.

9. The shield case according to claim 2, wherein

the joint portion of the terminal portion has a depressed
portion.

10. The shield case according to claim 2, wherein

the joint portion of the terminal portion has a through-

hole.
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